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Contribution of services to economic growth: kaldor's fifth law?

ABSTRACT

Purpose: This study questions whether there is a Kaldor’s fifth law and
tests whether the size of the intermediate services sector contributes to
the growth of the industrial sector.

Originality/Value: The laws proposed by Kaldor consider that the indus-
trial sector contributes to economic growth and affirm that the growth
of this sector depends on the existing demand for industrial products.
If this new law is corroborated we have the initial evidences that the
growth of the service sector contributes to the growth of the industry.

Design/methodological/approach: The existence of this new law is tested
through the estimation of panel VAR models for eight developed coun-
tries in the period 1980-2009.

Findings: The growth of the service sector causes Granger to increa-
se industrial productivity, industrial density and economic complexi-
ty. The causality test shows that there is a bidirectional causal rela-
tionship between the growth of the service sector and the industrial
density and between the growth of the service sector and the Economic
Complexity Index.

KEYWORDS

Kaldor. Services. Complexity. Economic Growth. Productivity.

1. INTRODUCAO

According to Kaldor (1996), the industry of transformation, which will

be referred to in this paper only as the industry, plays a central role in
economic growth, being the most dynamic industry and the one responsible
for the differences observed between economic growth rates. These laws
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assume that industrial production growth contributes to its sector’s
productivity growth, prompting in its turn an economic growth process that
reinforces itself.

The laws proposed by Kaldor consider that economic policies aimed at
the industry are capable of promoting economic growth. This sector is the
major responsible for generating an endogenous and self-sustained growth.
Kaldor understands that the service sector doesn’t show productivity gains
and is not capable of generating persistent economic growth (Kaldor, 1966).

The literature supporting the existence of an interdependent relationship
between the intermediate service sector and the industry has been growing
recently. The evidence found in that literature shows that the industrial
growth relays on the intermediate service sector growth, the expansion of
the latter being the main factor enabling the emergence of new ideas and
increase in the industry productivity (Freund & Weinhold, 2002; Hesse &
Rodrigue, 2004; Rodrigue, 2006; Bryson et al., 2004; Miozzo & Soete, 1999;
Francois & Woerz, 2008; Berlingieri, 2013; Cuadrado-Roura & Maroto-
Sanches, 2011; Jorgenson & Timmer, 2011).

The same literature shows that the industry is constituted of different
activities and, as it develops, an increasing number of more sophisticated
activities emerge. These activities require more intermediate services and the
emergence of these services cause countries to migrate to the manufacturing
of more sophisticated industrial products. That in turn is related to higher
income level (Arbache, 2015).

The new evidences put forward by the services literature allow for the
consideration of various questions: Do the intermediate services contribute
to the production and productivity growth in the industry? Is the growth
dynamic of the industrial density, proxy to this sector’s degree of technological
sophistication, explained by the emergency of new service activities? Do the
intermediate services contribute to an increase in production complexity of
countries around the world?

In order to answer those questions, this work enquires into the
existence of a fifth Kaldor’s law, which shows that, as countries go through
industrialization, they come to manufacture increasingly more sophisticated
products that require increased amount of knowledge. Industrial sector
productivity growth is in fact characterized by its diversification. Initially,
it is characterized by the manufacturing of low technological intensity
products and, as the intermediate services develop, it comes to manufacture
more complex products. Those manufactures demand increasing volumes of
knowledge. The development of an intermediate services sector specialized
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in the supply and management of that knowledge is what enables the
manufacturing of these products.

This hypothesis has been tested by panel VAR models for eight
developed countries (Japan, the United States, Denmark, Spain, France,
the United Kingdom, Italy and the Netherlands) from 1980 until 2009.
The reason for the participation of these countries is that literature shows
the intermediate services sector is developed only in countries with higher
income. The undertaken analytical approach considers that two of the five
services sectors identified by Groningen Growth and Development Centre are
intermediate services: transport; storage and communication; and financial,
real estate and business services.

The estimated results corroborate the proposed hypothesis. Countries
with larger services sector have also higher productivity growth rates;
industrial density and economic complexity. Thus, considering the
reservations related to the limits of the sample used, the results corroborate
the proposed hypothesis showing initial elements favorable to the existence
of a Kaldor’s fifth law.

This work is structured as it follows: besides this introduction, section
two presents the laws proposed by Kaldor and contextualizes the services
sector. After that, section three shows the procedure used to test the existence
of Kaldor’s fifth law. Section four presents this new law and consolidate the
results obtained. Lastly, section five presents some final remarks.

2. CONTRIBUTION OF THE INDUSTRIAL AND
SERVICES SECTOR TO ECONOMIC GROWTH

2.1. KALDOR'S LAWS

Kaldor (1966, 1970, 1976) put forward three laws that try to explain the
way in which economic growth occurs. The first law argues for the existence
of a strong causal relation between industrial production growth and Gross
Domestic Product (GDP) growth. That is, GDP growth is accelerated as the
industry increases its participation in it, in detriment of the participation
of other sectors. In order to arrive at that conclusion, Kaldor (1966, p. 8)
estimated a regression for 12 industrialized countries, for the period between
1954 and 1964. The analyses conducted on these countries showed that the
highest GDP growth rates are associated with the highest industrial production
growth rates, compared to the economic production growth as a whole.
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Having identified that relationship, Kaldor (1966) asks why industrial
production growth results in more economic growth when compared
to other sectors. Kaldor’s second law, also known as “Kaldor-Verdoorn
law”, proposes an answer to this question. It says that the industry added
value growth causes an increase in productivity of this sector. From that
regression, he shows that the industrial productivity increases as an answer
to the increase in production of this sector.

Kaldor’s third law shows that economic productivity growth is
determined by industrial production and industrial employment. The
existence of such relation is demonstrated through a regression estimation
which has the product variation rate as independent variable and the product
and industrial employment growth rate as dependent variable.

After verifying that increase in industrial production and industrial
employment results in productivity growth in this sector, Kaldor (1966)
proposes an explanation for this behavior. According to the author this
explanation is found in Adam Smith, to whom the division of labor enables
a higher level of specialization of the labor force. This in turn results in
productivity growth. However, the level of the division of labor depends
on the size of the market, the larger the market is, the higher is the
differentiation, specialization and results obtained.

Adam Smith, Alfred Marshall and Allyn Young, cited by Kaldor (1966,
p. 13), showed the manner in which dynamic and static factors contribute
to increasing returns as an answer to a higher scale of operation in the
industry. The more developed is the division of labor, the more skilled and
knowledgeable are the workforce, and that results in productivity growth.

Besides that, as pointed out by Allyn Young in Kaldor’s work (1966, p.
14), the presence of increasing returns is a macro-phenomenon. It is not the
result of growth in any specific industry, but of the growth in industry as a
whole. The growth of the industry should be seen as a dynamic process that
generates microeconomic transformation. That is, changes in the way in which
each company is conceived and interacts with one another in the market.

Industrial growth leads to the arrangement of the activities undertaken
by the companies. In turn, through the division of labor, these companies
are inserted in a growing process of productive specialization. As the
demand for industrial goods grows, the companies become increasingly
more specialized and that in turn results in higher productivity. Therefore,
industrial production should be seen as a result emerging from the degree
of productive specialization, and this one as being dependent on the level
of development of the division of labor. The company representing the
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industry should be seen as something in constant change, considering that
its conception and structure depend on the level development of the division
of labor, which is determined by the size of the market. This, in turn, is
determined by the size of the existing demand for industrial products.

On the other hand, Kaldor considers that the service sector growth is
only a reflexion of the growth in other sectors of the economy. The increase
in demand for services does not generate increase in productivity in this
sector, as scale economies are non-existent in it. The lack of growth in
productivity of the services sector, as the sector itself grows, and its inability
to generate additional demand, makes it incapable of producing a self-
strengthening process of economic growth. That is, growth in the services
sector is not capable of producing endogenous forces that in its turn are
capable of starting a persistent process of economic growth, as it happens in
the industrial sector.

Besides the three laws presented by Kaldor, Thirlwall (1979) introduced
a fourth law, that had been proposed but not formalized by Kaldor. This law
shows that the income elasticity of the national production explains the level
of restriction on the balance of payment and the income growth capacity.
Considering the fact that these relations have already been thoroughly
discussed by Thirwall and the subsequent literature, we will not conduct a
deep revision of literature on the subject.

2.2 EMPIRICAL EVIDENCES ON THE CONTRIBUTION OF THE
SERVICES TO ECONOMIC GROWTH

Historically, the dynamic of economic growth was credited to the
industry and to the agriculture sector. The services sector had been little
studied, the literature did not recognize its contribution to economic
growth (Oliveira, 2001). The first definition of the services sector were
made by Fisher (1933) and Clark (1940) and they came with the need of
characterizing a heterogeneous set of activities seen as residual.

In the 1970’s and 1980’s, the relative growth of the services sector in
developed countries gained more visibility. In that period they began to discuss
the consequences of the emergence of new technologies of communication
on economic growth (Summer, 1985; Griliches, 1979, 1985).

According to OECD (2013), the development of new information and
communication technologies contributed directly and indirectly to the
growth of the services sector and to its increased influence over the industry.
Directly, because the new technologies make use of various services and most
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part of the investment in this sector is placed on services. And, indirectly,
because the development of new technologies facilitated communication,
which reduced the need for physical proximity in the provision of services.

Easier communication contributed to various changes in the dynamic
of the economy, among which stand out an increase of trade in services;
growth of business services related to the management of global value
chains; outsourcing and offshoring of services activities. All of these
factors added to the the growth of the services sector; the advent of new
activities; higher specialization and increased productivity. A considerable
part of the increase in productivity has been transferred to the industry
(Freund & Weinhold, 2002; Hesse & Rodrigue, 2006; Bryson, J. Daniels,
P & Warf, B. 2004; Miozzo & Soete, 1999; Francois & Woerz, 2008;
Berlingieri, 2013; Cuandro-Roura & Maroto-Sanches, 2011; Jorgenson &
Timmer, 2011).

Productivity outsourcing reduced the price of services. This reduction
was passed to the transformation industry, resulting in increased productivity
for this sector (Triplett & Bosworth, 2004). Gains in productivity are higher
to industries that make more use of business services and to industries that
present higher growth rates for this services. Therefore, high-quality and
productive services result in cheaper and better industrial products, which
in turn result in higher competitiveness among the countries manufacturing
these products (Berlingieri, 2013; Amiti & Wei, 2005; Francois & Woerz,
2008; Barker & Forssell, 1992).

From the 1990’s the services sector started being associate with the
innovation capacity of countries (Miozzo & Soete, 2001). According to this
line of research, the services sector has been determining the capacity of
countries to make technologically more complex products.

In particular, knowledge-intensive business services literature shows
that the services sector influences the innovation capacity of the industry
(Miles et al., 1995, Miles, 2008; Hertog, 2000; Muller, 2001; Czarnitzki,
Rammer & Spielkamp, 2000).

Given these evidences, which point to the relevance of the services
sector, Arbache (2012) developed the cartesian representation known as
space-industry. Chart 1 shows the dynamics of structural change proposed
by Arbache (2012) is evidence to the contribution of the services sector to
industrial competitiveness. The space-industry is made of four quadrants
showing different structural changes through which a country needs to
pass in order to ascend from poverty and achieve high levels of per capita
income. It is constituted of three dimensions: i) industrial share in GDP; ii)
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industrial density, defined as the added value of the transformation industry
divided by the country’s population;iii) business services share in GDP.

Quadrant R2 is characterized by increasing demand for basic industrial
products and by the development of a low added value industry and
general services. These two factors evolve in parallel to the decrease in
agriculture’s share in GDP. In that stage urbanization and diversification
of the productive structure take place. As demonstrated by Imbs and
Wacziarg (2003), economies become more diversified to the extent that its
income increases. These economies specialize only after achieving a high
income level. Based on that, Rodrik (2004) concludes that what causes
income growth is economic diversification and not its specialization. In
addition to that, Rodrik (2012) shows that the industry has unconditional
convergence in productivity. Rodrik (2014) also shows that it is the presence
of unconditional convergence of industrial productivity that guarantees a
country’s migration to a medium income level.

Quadrant R1 represents the initial stage, in which the population is
predominantly rural and agriculture is the strongest sector. This quadrant
shows that the country has a productive structure specialized in primary
activities (McMillan & Rodrik, 2011), being stuck in the middle-income trap
(Rodrik, 2004).

CChart 1)

THE PRODUCT SPACE
The product Space

Specialized Diversified
Industrial Business
density and > R3 services
economic High income share in
complexity GDP
-D2 al- D3 (%)
Poverty-trap —>=
B Middle-income trap
R1 R2

Industry share in GDP (%) - D3

Source: Adapted from Arbache (2012).

Thus, the migration from from quadrant R1 to quadrant R2 represents the
traditional structural change explained by Kaldor. He is able to demonstrate
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perfectly this migration stage. However, as discussed later in this paper,
he is not able to explain the subsequent stages, marked by migration from
quadrant R2 to quadrant R3 and from that to quadrant R4. As in these stages
the growth capacity through unconditional convergence has already been
exhausted, it is necessary to promote other measures in order to guarantee
the migration from a medium income level to a high income level. Countries
capable of moving forward in the process of structural change and expansion
of its productive capacity migrate to quadrant R3. At this point, industrial
activities demand for intermediate services is constantly increased and its
share in GDP starts to drop (Arbache, 2014).

According to Rodrik (2014), industrialization is sufficient for the
ascendance of a country from the poverty-trap to a the a a medium income
level. However, exclusive incentives to the industrial sector causes the country
to fall in the middle-income trap (point A). Policies a la Kaldor steer a country
away from its natural course of development, placing it outside the dynamic
sectoral equilibrium, to an unstable position not sustainable in the long term.
Development policies should instead create a more favorable environment
for the diffusion and exchange of knowledge among the workforce and
companies. They should stimulate the intermediate services sector, as only
the development of this sector results in the migration of a country to the
production of more complex products that generate higher income.

According to Rowthorn and Ramaswamy (1997, p. 6), the term
deindustrialization is “used in the literature to refer to the secular decline
in the share of manufacturing employment in advanced economies”. It is
important to point that to the authors this phenomenon should not be
seen as something negative, or pathological, considering it as “an inevitable
feature of the process of economic development”. Therefore, the authors
try to clarify that “deindustrialization is simply the natural outcome of the
process of successful economic development, and is in general, associated
with rising living standards”. (Rowthorn & Ramaswamy, 1997, p. 14). In
other words, the migration from quadrant R2 to quadrant R3 is not harmful
to a country.

Nevertheless, Rodrik (2016) shows that Latin American and Sub
Saharan African countries have been going through a deindustrialization
process (a return to point B). That is, they have been seeing a decrease in
the degree of diversification of their productive structures, and a reduction
of the participation of the industry and of the intermediate services in added
value. The author shows that the loss of manufacturing employment is due,
predominantly, among low skilled workers. The non-development of the
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required capabilities has been compromising the rise in income level for
these countries.

Besides, the area R4 represents the most advanced stage of industrial
development. In that quadrant the process of expansion of the industrial
density continues and is followed by existence of a demand more than
proportional for knowledge-intensive business services, whereas the share
of the “traditional” industry declines (Arbache, 2014). That stage is also
marked by the industry high demand for specific services and innovations
in this sector, aiming at manufacturing products increasingly more
sophisticated (HELPER et al. 2012, apud ARBACHE, 2014).

Quadrant R4 shows industrialized countries with high income levels.
As demonstrated by Imbs and Wacziarg (2003), this quadrant is marked by
the persistence in the decreasing trend in the industry’s share in GDP and
by an increase in specialization on products with high added value. It also
shows a growing demand for advanced services, in such a way that these
countries are distinguished for the manufacturing and offer of high-tech and
high complexity services. According to Rodrik (2014) it is possible to argue
that countries that migrate to R4 are the ones that were able to develop the
capabilities required to the expansion of the intermediate services sector.

Chang (2012) argues that a higher share of the services sector does
not diminishes the importance of the industry. According to the author the
industry is the source of knowledge to the services sector. The acquisition of
knowledge in the services sector occurs through the search for real solution
to problems faced by the industrial sector. Knowledge in itself is not enough
to guarantee competitiveness in the intermediate services sector. In other
words, it is the interaction between industry and services that results in a
higher industrial density and economic complexity.

As emphasized earlier, the increase in the share of the services sector
results in the increase in economic complexity. This concept is presented
by Hidalgo and Hausmann (2009). According to these authors, the way
which society found to make sophisticated products is by breaking down
into “pieces” the required knowledge for manufacturing them. These pieces
of knowledge are acquired and shared among the workforce. Each worker
learns and specializes in one part of the necessary knowledge, which is
subsequently offered in the job market.

According to Hidalgo and Simdes (2011), the productive capacity of
each society can be measured by its capacity to retain, create, modify,
organize, distribute and make use of the capabilities of its workforce. The
most developed societies are the ones capable of managing more efficiently
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the knowledge they have. Strictly speaking, the amount of knowledge each
individual has in a developed country is not different from the amount of
knowledge an individual has in a developing country or in a poor country.
It’s not the individual retention of knowledge that distinguishes these
countries. The key to the prosperity of some countries in detriment of
others is found in their organizational capability to distribute knowledge
among the workforce and to make collective use from increased amount
of knowledge.

The empirical evidences indicate that countries with higher economic
complexity are developed countries. Their services sector also present a
higher share in added value. Therefore, the following question is raised,
what is the relationship between the degree of development of the services
sector and the level of complexity of the productive structure of a country?
As showed by the services literature, this sector supply the industrial
sector with the required knowledge. The rise in the amount of productive
knowledge used by a country leads to the emergence of various services
activities that exercise different functions and supply the industry with
the necessary knowledge.

Stojkoski, Utkovski, Z. and Kocarey, L. (2016) show that countries that
present higher services export have also higher a economic complexity index
(ECI). This fact points that services require a larger amount of knowledge
to be produced, comparing to other products. Besides, the results obtained
show that economies whose export schedules is based on services have also
more complex productive structures and higher long-term growth potential.

) 3. METHODS AND PROCEDURES USED
3.1 METHODOLOGY USED

The model proposed by Holtz-Eakin (1998) is used to estimate vector
autoregression in panel data

m m
Ayie = 2105 Ay 1 + 2216 Ay + Ap (1)

where i is the country; t is the period; m is the number of countries; y;, is the
independent variable; x;, ; is the independent variables vector; o, e §;, are the
parameters associated to the dependent and independent variables and p;,
is the error term.
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The estimation of (1) by OLS results in inconsistent estimators, as the
residual Ap;, is correlated to the lags of the independent variable. Additionally,
it is possible that the explanatory series are endogenous. Arellano and Bover
(1995) and Blundell and Bover (1998) used delayed levels as instruments in
difference regression and first difference as instruments in level regression.
The estimator obtained is consistent and efficient, and were used to arrive
at the results in equation (1).

The test proposed by Im et al. (2003) is used to verify if the series are
stationary. The null hypothesis in this test is that all the series follow a
stochastic process with unitary root:

HO: p;=0,VieN. 2)

The alternative hypothesis is that only some series have unitary root:
H1- { pi<Oparai=1,2,..,N;
"lpi=0parai=N;+1,..,N

The test is based on the arithmetic mean of the individual tests for
unitary root:

= NSt ©)
so that{ ~N(0,1).

Moreover, Granger test of causality is used to identify the presence of
causality between the series. The error correction mechanism points to the
existence of causality in the long term. In order to do that, it is enough to
test whether the estimated coefficient of the lagged error-correction term
is significant. If the value found for the test t is superior to the value of the
statistic t it is significant and, therefore, the hypothesis of the presence of
causality between the series in the long term is not rejected:

1 1
Ay = o + Byectipe g + 2 - 1oy Alog(yiig) + X1 61;Alog(x1) + pye,  (4)

1
Axi1t1= o + Bty + 2i-104 Alog(yyieq) +
+ X210 Alog(xgi_1) + Hip (5)
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1 1
Axp = oy + Byectyy,  + 20y Alog(yy, 1) +2;216;Alog (x5 1) + i
(6)

where o, &;, B, are parameters; A is the first difference operator; ect;, is
the error-correction term and p;, is white noise. When ,, are statically
significant there are evidences of cointegration in the series and the presence
of causality in the long term.

Granger causality test is done through the application of a Wald test.
Therefore, in (4) the hypothesis that x;, causes y,, is tested based on the
hypothesis: HO1: §;; = 8;5 = ... = 8y, = 0; HO2: 05; = 0y, = ... = ap; = 0.
If HO1 is rejected and HO2 is not rejected there are evidences that y;, causes
x;,. Similarly, if HO1 is not rejected and HO2 is rejected there are evidences
that y;, causes x;,. Moreover, if HO1 and HO2 are rejected there are evidences
of bidirectional causality between the series. Lastly, if HO1 and HO2 are not
rejected there are not causality between the series.

3.2 TEST PROCEDURES

The contribution of the size of the intermediate services sector to the
increase in industrial productivity is tested by the following panel VAR model:

_ p b !
et = 0o+ 21=1048ms 11 T 21=1B18s -1 T Li=1718k1-1)> (7)

where, e, is the industry employment growth rate, used as proxy to the
industrial productivity; g, value added growth rate of the services sector; g,
are control variables and o,; oy; B; and y; parametric constants.

Industrial density, D,, is a proxy used to test whether the development
of the services sector enables the manufacturing of industrial products of
higher technological content, as follows:

— b p
Dy = oo+ 2i=10D; g + 211 V1815 (8)
where w,; ®; and Y, are parametric constants.

The hypothesis that the increase in industrial density results in higher
growth for the services sector is also tested, that is:

Gie= 90+ X1=1 981+ Xi-10D 9)

being 9, and 9; and 6, parametric constants.
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And the hypothesis that the Economic Complexity Index is related to
the size of the services sector:

p p
Cir=00+21=1PCi 1+ 2121 115 (10)

where C;, é 0 ICE; g;, is the services sector growth rate; and ¢,, p; and n; are
parametric constants.

3.3 DATA USED

The data used to estimate the panel VAR model for the period 1985-
2009 were obtained from Groningen Growth and Development Centre (GGDC).
The only exception is capital stock, obtained from Pen World Table, and ECI,
from the Observatory of Economic Complexity.

A problem faced when using this database is the definition given to
services. Only two out of the five service sectors described by the GGDC were
classified as intermediate services (transport, storage and communications;
and finance, real estate and business services).

) 4. RESULT ANALYSIS AND DISCUSSION
4.1 KALDOR'S FIFTH LAW

Having presented the methodology that will be used, we have now the
necessary arguments to question the existence of Kaldor’s fifth law. This
law argues that the intermediary service sector contributes to an increase in
industrial competitiveness and defends the hypothesis that the emergence
of a growing symbiotic relationship between these sectors contributes to an
increase in production complexity.

Theorem: Service sector growth contributes to increase in industrial
productivity, industrial density and economic complexity.

Corolario: This theorem adjusts the new evidences found by the service
literature with the laws proposed by Kaldor.

The growth of industrial production contributes to productivity growth
in this sector and to economic growth. However, this sector has a symbiotic
relationship with the intermediary service sector. Based on Hidalgo and
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Hausmann (2009), Hidalgo and Simao. (2011), Foster-McGregor and
Verspagen (2016), it is argued that the industry is characterized by the
manufacturing of heterogeneous products, considering that increase in
productivity and size of this sector the result of diversification of the
range of products manufactured. Such diversification happens towards
more complex products, which require an increasing large amount of
knowledge to be produced. This knowledge in turn is supplied by the
service sector. Thus, the growth of the intermediary services results in
increased provision of knowledge, contributing to the diversification and
growth of the industrial sector.

Kaldor affirms that the growth in industrial demand results in increased
division of labor, increased production specialization and increased industrial
production. The theorem above presented defends that the growth in
industrial productivity does not rely only on increased industrial demand.
The analysis conducted opens this sector and studies the characteristics
of the its products, showing that the increase in industrial productivity
happens through the diversification of the production and the migration to
more sophisticated goods (Hidalgo & Hausmann, 2009).

In order to understand the way in which the increase in industrial
productivity contributes to the economic growth, it is necessary to go down
to the level of the firms and understand how they behave. Firms aim at
differentiate their production to benefit from higher profits. This in turn
requires the manufacturing of more customized and sophisticated products.
However, in order to do that, they need to make use of increasingly large
amount of knowledge provided by firms in the service sector. Therefore, one of
the main restrictions faced by firms is the need of coordination of the activities
related to the external acquisition of increased volumes of knowledge.

New communication technologies facilitate the acquisition of that
knowledge, allowing for the service sector to benefit from scale gains.
As a consequence, the industry, strongly defended by Kaldor as the most
dynamic sector of the economy, is no longer on its own. The emergence of
new communication technologies brought with it the development of an
increasing symbiotic relationship with the service sector. Thereby, economic
growth came to be explained through the emergence of an increasing
interaction between these sectors.

The proposition of this law enables the reconciliation of Kaldor’s laws
with the recent empirical evidences. It shows that the growth of the industry
is still responsible for economic development. However, the growth of the
service sector to the growth of its competitiveness.
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4.2 RESULTS FOUND FOR THE REGRESSIONS

Table 1 shows the results found for the unitary root test. As it is possible
to observe, Im, Pesaram and Shin’s test (2003) indicates that all the series
are stationary in first difference.

CTabIe 1)

RESULTS FOUND FOR THE UNITARY ROOT TEST

Série Estatistica pvalor Série Estatistica pvalor
o -0,48282 0,3146 Gt 108911 0,8619
Gy ie) -376,082 0,0001 d(g,,.) -1,1998 01151
ot -0,77167 02202 Dy -0,66549 02529
d(g;,) -107.952 01402 do;) -2,34399 0,0095
Oeir 0,3658 06427 G 18571 0,9684
d(gy.;,) -182,718 00338 D(C,) -6,2923 0,001

Source: Elaborated by the authars, *d is the serie differentiated once‘#p—
value below 0,05 indicates that the serie is stationary.

As pointed out in section 4, a panel VAR model is chosen, which
identifies whether the industry employment growth rate, used as proxy for
industrial productivity, is explained by the industry and service’s value added
growth. Schwarz and Hanna-Quin’s information criteria indicates that the
panel VAR model must be estimated with a lag.

The value found for the estimated coefficients corroborate the
hypothesis that the service sector’s value added growth (g ;) causes
Granger to increase industrial productivity (e, ;,), Table 2. More specifically,
the 1% variation in the service sector’s value added results in 0,090%
variation in the industry’s productivity. Furthermore, the 1% variation in
industrial production (g,, ;;) results in 0,294% variation in productivity of
this sector (e,,;;) and the 1% variation in its lagged productivity results in
0,424% variation in that same series.

The industrial density can be used as proxy to identify whether there is
a relationship between the variation in the value added of the service sector
and the variation in the industrial production technological content. Table
3 shows that the estimated parameters for both regressions are significant,
indicating that the increase in industrial density, D;,;, causes Granger to
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increase the value added of the service sector, g.. The variation in value added
of the service sector also causes Granger variation in industrial density.

CTabIe 2)

VALUE FOUND FOR THE PANEL VAR MODEL WITH THE
INDUSTRIAL PRODUCTIVITY AS DEPENDENT VARIABLE.

Varidvel Coeficiente Erro padrdo Varidvel Coeficiente  Erro padrdo
D(enira) 0424* -0,079 D(Gyir1) -0,035 -0,165
D(Gpiea) 0,294* -0,052 C -0,016* -0,005
D@sir1) 0,090* -0,049

R 0410 -0,165 F 38,127

Autocorrelation -

Portmanteau 49815 pvalor 0

Breusch Pagan - 239,654 pvalor 0

Heterocedasticity

Source: Elaborated by the authors.

(Table 3)

RESULTS FOUND FOR THE PANEL VAR MODEL FOR INDUSTRIAL
DENSITY AGAINST THE VALUE ADDED OF THE SERVICE SECTOR

206

gs Dine
Variavel Coeficiente Erro padrdo Variavel Coeficiente Erro padrdo
DG, 1) 0,606* 0084 D(Gjngin) 1318 007822
D(Djngien) 20587,532* 4608,7 D(gs 1) -6,30€-06* 1,40€-06
C -14175350 437592 C 1354 -7/42703
R 0950 R 0957
F 2201427 F 2580,795
Qg:fnigrnrteeiﬂo” - 18594 pualor 00009
Breusch Pagan - 98713 pvalor 0,00

Heterocedasticity

Source: Elaborated by the authors. * significance at 95% confidence level.
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These results corroborate the evidences obtained by Arbache (2014)
and indicate that the causal relation is bidirectional. Industrial development
contributes to the emergence of service activities. However, the emergence
of service activities also contributes to the increase in industrial density.

A Table 4 shows the estimated results for the panel VAR model for the
ECI regression against the value added of the service sector. The estimated
coefficients indicate that the variation in the value added of the service
sector causes Granger variation in the ECI. Furthermore, the variation in
ICA also causes Granger variation in the value added of the service sector.

CTabIe 4)

RESULTS FOUND FOR THE ECI REGRESSION AGAINST
THE VALUE ADDED OF THE SERVICE SECTOR.

Git Gsi

Variavel Coef_icientes Desvio Padrdo  Coeficientes estimados Desvio Padrdo

estimados
Ciq -0,0241 0,000 4,60E+7* -2, 22E+T
[ 0,027 0,000 5951E+7* -2,0CE+7
Qi1 949E-9* 0,000 1,202* -0,081
Gei -9,02* 0,000 -0,463* -0,083
C -8,15E-3 0,000 1,25E+5 -2,06E+6
R 0078 0,585
F 4,456 74,537

Source: Elaborated by the authors, * significance at 95% confidence level.

These results corroborate the evidences raised by Stojkoski at al. (2016).
The increase in the size of the service sector explains the ECI growth. That
could indicate that the level of development of the service sector influences
the degree of complexity of a country’s production structure. Therefore,
the emergence of support service activities enables the manufacturing of
products that demand increased amount of knowledge. However, the causal
relation is bidirectional, the increase in economic complexity also demands
the growth of the service sector.
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The results found for the estimated models do not reject the proposed
theorem. The estimations performed identified the presence of bidirectional
causality between these sectors. Therefore, the hypothesis of the existence
of a Kaldor’s fifth law is not rejected. The production of more sophisticated
industrial goods contributes to the growth of the intermediate service sector
which in turn contributes to growth in industrial productivity and to the
manufacturing of products with increased technology-intensity.

) 5. FINAL REMARKS

Kaldor proposed four laws defining the industry as being responsible
for economic development. According to Kaldor (1966), in order to
develop, countries must adopt policies that stimulate growth and increase
participation of the industry in value added.

Parallel to that, the services literature shows that the contribution of
this sector to economic development has increased since the 1980’s, with
the advent of new communication technologies. In particular, KIBS literature
shows that part of the innovation, observed from the 1980’s, came from the
service sector.

In its turn, the economic complexity literature defends that economic
development is explained by the expansion of the production knowledge
base possessed by a country. Arbache (2012) finds a positive relationship
between industrial density and the participation of the service sector and
Rodrik (2014) arguments that the adoption of incentive and training
development policies for the intermediary service sector has the power
to take countries out of the middle income-trap. Moreover, according to
Stojkoski et al. (2016), the manufacturing of more complex products is
associated with the development of the service sector.

In view of these evidences, this paper questions whether there is a fifth
Kaldor’s law. If so, it affirms that the growth of the industrial productivity
is explained by the growth of this sector, as defended by Kaldor, but also
due to the growth of the service sector. In order to test this hypothesis,
panel VAR models are estimated, verifying whether the growth of industrial
productivity, industrial density and Economic Complexity Index are
explained by the growth of value added in the service sector.

The results found for the estimated regressions corroborate the proposed
hypothesis. Kaldor’s laws are not wrong, but they need to be put into context.
Kaldor analyzed the historical process of development before the occurrence
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of the natural deindustrialization phenomenon in advanced economies. This
phenomenon represents a new period in economic development, in which
services contribute to the increase in industrial competitiveness. With the
emergence of innovation technologies, the existent relationship between
industry and services began to change, and the presence of increasing
symbiosis between these sectors contributed to the manufacturing of more
technologically sophisticated products.

Furthermore, the results found also corroborate the argument made
by Kon (2015). Economic development is caused by the expansion of the
production knowledge base possessed by a country. The production of more
sophisticated products means that an increased amount of knowledge is
required. There is the need for various activities to support the industry,
activities that are capable of providing it with the required knowledge. This
support to the industry is given by the service sector and the development
of this sector contributes to the manufacturing of products with high levels
technological sophistication.

As stressed by Hidalgo and Hausmann (2009) and Hidalgo and Simaes
(2011), economic development must be seen as the capacity for organization
increasingly more extensive and complex chain production. The service
sector contributes to the production of more technologically sophisticated
products. Thereby, the results obtained do not reject the proposed hypothesis.
They represent initial evidences favorable to the existence of a Kaldor’s fifth
law. In order to achieve high income level per capita a country needs to
jointly develop its intermediate service sector and its industry. The way in
which these sectors interconnect and complement each other influences the
capacity for economic growth of a nation.

Lastly, the limitations of this work are emphasized. The proposed law is
still at an early stage and is in need of more robust tests proving its validity.
Further studies should be conducted using larger samples, including more
countries and for longer periods, verifying if the results found are still apply.
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